Our proposed "Language Grid" infrastructure supports multilingual communication by combining in new way language resources, such as machine translators, morphological analyzers, and dictionaries specific to user communities. We developed the Language Grid as a language infrastructure on the Internet. The Language Grid enables user communities to combine two or more machine translators and their community dictionaries by workflows, and to easily create new multilingual services specific to the communities. Because the quality of language services is not often defined, however, we need to confirm that the created multilingual service is really useful. We need to extend the process of general usability testing to the multilingual environment. For example, cooperation between user communities and language grid providers can significantly improve the accuracy of machine translation: it turns out that machine translations can be useful for interactive communication in the field of inter-cultural collaboration.
Introduction
The language barrier is one of the biggest problems remaining on the Internet. The Internet population has become widely varied, and the percentage of people using the most common language, English, has fallen to about 35% [1] . Many people are actively working on inter-cultural collaboration, and the demand for machine translation on the Internet is growing. However, multilingual communication using machine translation is still quite problematic, particularly in regards to quality and usability. We have been working on both of these problems and have developed a language infrastructure on the Internet called the "Language Grid," which can be customized for user communities.
Because the de facto language of multilingual activities is English, a burden is placed on non-English-speaking people-they cannot smoothly communicate with each other. Consider the case of a non-profit organization (NPO) encouraging children around the world to communicate through the Internet [2, 3] . Not only the children but also the staff of the NPO would have trouble communicating smoothly with each other because of the language barriers. In theory, they could use machine translators; this would enable, for example, a Japanese staff member and an Austrian staff member to communicate using their native languages. Since developing machine translators is costly, it would be difficult to develop one for every possible language pair. A more practical approach would be to cascade two machine translators (Japanese->English and English->German). Incorporating community-oriented dictionaries would increase the quality of the translations, but this requires the participation of the relevant communities.
Fortunately, the Web 2.0 movement [4], which is supported by, among others, Wikipedia, Flicker, and Blog, is well underway. Moreover, the Internet is moving from the producer-consumer paradigm to the open collaboration paradigm. For example, Yakushite Net (http://www.yakushite.net) [5] increases the quality of machine translations by getting users to help develop community-oriented dictionaries. Users in a community can edit their dictionary and keep it up-to-date with the terms specific to their community. As a result, Yakushite Net can produce high-quality translations.
Our Language Grid infrastructure is based on Web 2.0 [6]. It combines multiple language services, including machine translators on the Internet, with communityoriented dictionaries. Our multilingual communication environment provides intercultural collaboration tools for supporting community-oriented language services. These services include language resources, such as dictionaries, thesauri, and corpuses, and language processing functions, such as morphological analysis, translation, and paraphrasing. In this paper, we focus on two research issues.
Customizing multilingual translation using Web-service and workflow technologies
Users can customize multilingual communication through Web-service and workflow technologies; the Language Grid combines multiple language services and community-oriented dictionaries. We will describe our approach to an effective multilingual communication environment based on workflow-based Web-service composition
Multilingual communication tools with usability testing
When users work with information and communication technologies, usability testing is quite important, and much research has already been done on usability testing. Multilingual communication tools, however, require new research on the usability of composite language services including machine translators. To identify the usability issues related to machine translation, we observed various instances of multilingual collaboration, particularly the use of multilingual communication tools.
The remainder of this paper is organized as follows. Section 2 discusses issues related to multilingual communication, Section 3 explains ongoing research and development of the Language Grid, and Section 4 describes the results gleaned from several case studies. We conclude with a short summary in Section 5.
